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(54) NUMERICAL CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a numerical controller capable of accurately 
and also easily executing the change of image measurement information. 
SOLUTION: This numerical controller controls a feed shaft for working work having 
two marks M1 and M2. The position (mark position 1) of the mark M1. the diameter 
(mark 1 diameter) of the mark M1, the position (mark position 2) of the mark M2, the 
diameter (mark 2 diameter) of the mark M2 and illumination intensity are associated 
with a condition number corresponding to the work type and the operation 
environment of a machine and stored in a table 41 . Also, a program number for 
designating a work program is associated with the condition number and stored in the 
other table that is not shown in the diagram. When a program is designated, thus, the 
image measurement information such as mark positions 1 and 2 is automatically set in 
accordance with the program and image measurement can appropriately be carried 
out. 
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lammii v-timT.zm-tJLmo&ms.itzte 

* -cmiiXti/Ts-r 4 »«*JW*it * o r , 
±IB|g£ £ n/iiDX7" a?"?/. tc*tJS-f 47-? was 

RB«tHM1HRR*ai U#IS(c-r^£iS $ *ifcB<tsfHB'J 

Hh*ffi«SlffliES:ifTTffi«aiE#lftfc. 10 
Kffi^lilE^ISlwJ: 4ffi«?iIE$r*P* L/c±|BiPX7-a 
JT9W:^^T, ±ffi##ft**lliifc*B,TVf 47*n 7 

[»*W21 ±eBfttHR)11HR« t . ±fS7-?lcfitt 
fr-oft^irci: ft*#®£i-4ff!*Jl 1 e«oftfl[#j«9 

s*. 20 
3 ] ±ia»px7'a r 7 a t ±es«?t-a)ttffi 

±IB7-?co&i>jfift % fi^Stl/siDX7'D^7^(cS 
-^l^THi<Xt§^-t4A:«6cDV7 h 7^77'a ^7 AftfB 

xibjis $ nfciDX7 d^a k *trs-f 47-? ©b« 
ttsi K-i® fc®«iiflMi!« & m -r B«n-a'Ji»«§i<* 30 

tSB&ftffi'JIt SS^tb LteaUTSteHi 3 ftfcH{«H» 
tff fglcS^'t . BMtffi'Jftfi/Ts LTXE7- ? roB2^tc 
Mb 4 ffifflffil JE ft tf •? ffiflBfiEASI <h , 
IMSffilfcllc «t 4gEffi! StjEfcin* L fc±feSPX7 , a 
77 AKgoVT, XIB&^KlSftJl&Jg^-f 47'o ?• 

ftH*T£ v 7 h 7 * T7*a r 7 A ftfatt L/c C £ ft 
fts*£-f4ieig&f*. 

[f»*3S5] aaOTjnX7 - n^7Z»i:IS^DX7 - ar 40 
7 A (c^JS-T 47-? roB«ft«(C!&g/<cB#f+$ytt$g 

[0 0 0 1 ] 

ifsw«>«-r-&fttfi»»] *isw±, 7-?(cjpxftte 
-rxA<o^»Mi/i{i±iB7-?©^i&Mft, ji^sn 

fc*aX7*a 7-7 A CIo-^TTO^Tf «8ffi£Jtt&B 
ICM-T4. 
[0 0 0 2] 

m&<ni&m SBfeJ: 0 , d»«roRffl[«i|»«a-eci. 50 
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7-? ftgeg-f 4®^roiPlffiS J ?/< H^OtfftUlJ: 

T^4 0 7-?tZ"7-?l?ftiS(j'T®Mt-«i|ft 
ff-vCiitci.k 0, 7-?»BSg(cKb4d^ftffiIE-r4 
Ctm^ntl^. PJ^ttf, 7-?ftggg-T47- 
7;uo±73t-B«ltS'Jffl*p«7fttagL, 7-7CC&W 
btifcii7-?& 1 j&ffSI-f nii; -&<757-?roSiS 

4. gqiv-?ft 2 ^itt-sy+ncf, -eco7-?co 

[0 0 0 3 1 cft£©®lttf«K'i*fcH«ttW*aL 

01*. if, 7-?ictait'itifcv-?o{a:a. -erov-? 

co*£$ x 7-?ftM^-TMBfl3tJl^F<0ltffitt > APX7 
a ?* 7 A(C^tf>»#ii/vT-cfc •) , »ffiftJ»»at±±fBB 

ttti-MK £zmmz$iEK>mz. tux-fa y 7 A©§n 
icf£:u:fcifl(D^ij)a j f>7-?a»^ftfiftKaji-4. 

[0 0 0 4 ] 

[J6^*<IBStLJ:^i:-r*»jH] £c4fr\ CfliVi 
Rffi*J»£«-cei, 7 - ? i;rffi«tf«1t 
«*a!E-r*!J5B*'*L;fci«#, *PX7'a?*7A^(0 
fi^ftfOELfcWntfft'b&o. £tz^ <r coyote 7- 
9 ft^|g-r4jaiC»DX7-n ?-7A(7)i§Sft^SEL^(tn 

?7 A ©KSfBRtfSRStttcfc 4 0 T-fc < fiX 5 x <7) 

[0 0 0 5] fuf, *|gBfl(i, B^lfS'ltSfgroESft 
jESf K froSft (c^?T-f 4 c t <D T* S 4 gE{g»£E ft 

[0 0 0 6] 

*>tctt 3 ftfcai3j8i 1 iBero^ci, 7-? 

IC APX ft ttS-T X 1(7)^11 * (±±|3 7 - ? CO^KS 
ft. ti^$nfcAPX7n /7 u\zm^xm&M7r>rtZ> 

mmmm^m.r'$> o ±e*sss nytsux-ro 77 a 

4 7 - ? OTB®I+Si|(c^<£H«H-»JtSffift^ 

*a-riB«ffra!ifli«»t*ai tfgi, iSB^n-i'Jtt^S! 

❖a L^fgKTSc^tb $ n/cBMtiliJttlStoSo'i: , B 

mtrm zm* l rxiB7 - ? <»&wizmt>zmwm]E& 
-a n ffi«Jix#is i: . immmiEms. iz i 4 ^s»x ft 

Jpi* L ±IB*PX7* d 7 7 A id^'i > r , XIB^g-^ftfi 
ftHI&m^-f 47'D ?"7 AHJf^ISi , if^fcCt ft 
!f#SSi:Lro4. 
[0 0 0 7] C©«fc-5»c«fi8*nfc*56W?C±, APX7 - 
a ?"7 A A<JgjE $ n 4 <t , B«ItS'ltS^3t-7t±i l-^t£ 

t±> -ecomx^n^jpira?'^ A(c^/s-r^>7-?<75 

B{tfta')(d^5^B#ltSiJtt^ftM^di-r, t-4i:, * 

|B7-?(DEg(cBlt>40l^ffijEfttT ; 5. cro^ffliE 
>i<fc£ft*i:, 7'a?"7A^f¥fSt±. ±Effi«WSiE¥ 
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fg»c j: immmsEi l tz±mmxra 77 a cs-^ 

[0 0 0 8] Cff>tzif>^ #fSBJ!T-C±, iDl^o^A?: 

jgjE-mti* winx7 - a 7-7 a icfcfes-f * 7- ? ©i» 
izm-i^tzmmffiiE&ftr, xtaTVa r<7 a znft-tz 

APX7 - a:7-7 A^^t-T^T-, flPX7*Q /7 1»±&<D 
®%.&$L'g.LtSL< Xh*<Ol)UJL7'a77 I^ZiEm^ft 10 

[0 0 0 9 ] M*«2H2«©?iafl(±. 1 IBRro* 

Nl. ±IB-7--?0>*raK, ±IB-7-^off«, *fc(4 
-p£#t;C t LTl^. 20 

[ooioi 7-^ic|gtt^n/-c^-^(o{ig, -e-wv 

-*©**3©lfSK«, ±IBv-70K 
fifflfeftVe"'? y — ^C4, Bffett-fflli;: «fc 0 7- * ©IBB 

iESilc Aalfcife-t C £ a<-e # <& £ ^ o U * . 30 

[0 0 1 1 ] ft 13, BflttfflHMIft<JJa'<?j(-5'a>& 
r«r^T*l^*&, ±IB^^ffiiE4etiEei{^T ; ? C 
ii^TCi, 7-^tcg^iE5|tcADX$rite-tc 
§-5. (IL, /•f^j'-^O&TWg*.*^ toHit 
JS^iSTLfcO, *pX7"D^7AKttJ£-t.&7-7K>B 

T J f»fFJH4ro(£T«r}S< C fcft < 3t#ftjDX*i!Jg£f#-5. 40 

[0 0 1 2] »*«3IB«©%^1±, »*JS1 SfcCi2 
IBtt<7)«fiSclcAD^ , ±IB*DX7'a ? 7 A t ±C9iflttHM 

*. *»HTti, IS£3M2KJ:*K XIB*DX7-nr7A 
i±fBB«ffifflW«i©*W6IW«, *fcti» ±IBB«ft 
»1t»DrtB*KE-f ZVtztb, 7- 
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«t o««W»*KJE+*i«, IrI l-SdX7*d 7 ^ A tc j. 
■3T2iM3SJiUiro7-^(c|5lfilO*DX«r*te-rii^(c4,, 
#g(c±|B 2 WiO^-? SriDX-T^) c t 

-rmf, 7-^OT^«^H^nT-eo7-^©v-^ 
n/c 9 , .7 - 7 %m h ■tw&ffig&ifi'szsi * n 

[0 0 1 3] ft*«4iB«<05IBflt±. 7-7tcJpX5:*fe 

fx*©»ft**fc i±±E7-^ ^s^n 

fc*DX7*D ^7 Z,(cS-^^T)lliX}t/T>-r-S>^«6©7 7 h 
7^T7-a^7A$r|eiIL/-ciaii«^T-S»^T, XIBJg 

n^*px7 - a y=> u tc^/s-r * 7-7 rojs^ftutc 
-£>^ ttBflEtHWWR * ih-t- mmmm mm* & l*& 
mt, tmmmm^m^thLmmizxm^ih^titzm 
testrnffimzm-? # , mm-stm u t±ib 7 - ^ w 

JE^Hl-<fc-i>^?fiE$rADi*U^±IBiDX7'a7-7Atz 
Mi:, £HJf $-l+-S77 h 7^T7*nr7AI:|B1*L 

[o o 1 4] iwj:^ nfc*«Bfl-cti, Anx7- 

7iT7 - ar7A£Hfrfft(;f, <XO «fc 0 ft&HtfcflfT 
HT-Ci, ^«Dti£$n/i*0X7 - a7'7A(c^)c;1-47- 

^ <75Bff n-syici® ftB^tf-sytt n^m^-ta $ n^» 0 -r 

SBiJ*^UT±IB7-^roEia(cBII^'i.MS*fiE*tf ^ 
*Dl*L/c±fBiDX7*D /7 A(CS-?*L>T, 7-7 (C*DX 

$rjte-r uracil $ fc wt±E 7 - 7 <owmm.imtoa& 

^$ti^>. ZOtzlb^ &&mzi2&2tltzV7 h7x7 
7a r 7 A «rH(f -f *x(±\ 1 13«©fB* t H«© 

[0 0 l 5] -tftb*K *DX7 - a77A$rJ§S1-titf-?- 

£Djpx7*a r 7 a ic^fE-r s 7 - 7 ©B^itffltiffi * a 
tt«icR*tti lt, *<DwmMtmmmc&-3^tzmmffi 

lEZ'n^XbUX^a 7=7 A ^r^T-T <£> i i # , iPX 
7* n r 7 A ^#©|g^ «: SB L ft < T t -t WiPX7 - a r 
7A$riEfii(c»fi--5.Ci* < T-#^„ ftoT, **Bfl(c 
K«*nfcV7 h') I 77 , nr7/.«:lHftti(f, B# 
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[0 0 161 »*a5sa«<oEtt«tW4. «sw>anx7" 
□ r7^^ i&&*Dxy o 7*7 tc w/s-r * 7 - 7 ^®fs 

ItS'J tz«»ttB«IH«fll« £ & > £f B« L fc £ 

yo a £ -e^ADira t* v a tcwjc-r £ 7- 7 © 

X. *K^(clS«sn/i:±tBW«;H««r«ffl^tLtf. » 
#JI l - 3 (Di>t , n*M-I2tta>«0fltci5W*Si«tha | ]til 
«R*aL*S«:#ll5RLfcO^ l»*3«4ia««)M«Wii 
1tlfflfc*fflUflflW>7 7 h-)x77'D 7"7A£fEJ"#Lfc 

[0 0 l 7] 

£<Dft«ftOT«w±. a omit-* 
wmmv i tc» l xaffiiw w * wr* % mm\m 

Afj-t&tzVXD, A0X7*a 7*7^1311^ 5 . ADX7'a 7* 

^AMflwaaswa^sp cot. *u*s^t^-9) 
7. atfa«n-s<flwie«»9i:fr^««snr^*. 
[0018] aottMSPgpn*. i^L^^ifl^i 

*fMW3£Bxfc*. AnX7*n7*7^iBffi£G5ii> 
»DX7*n 7*7 acoUt'- ^ «:ia« ufcia«*6«-e* *. 

[0 0 19] &&«7C±. 0 2(c^-rj: J )(c. CPU 7 
a. ROM 7 b , RAM7 c, N V R AM 7 d 
/<-Vt;U3 >t';i.-7tc£^xl»&i**u IE(C CR 
T 7 I . 7 2 . Xtf*— sK— K 7 3^f Slat 

LfciB«S£ilX*4. »L<H, Bttttfflflt fSfSISStf 9 
ti. 9 ccgl 3 t^/Xx-rx-7';U 4 1*IB«LX^ 

[0 0 2 0 ] *H*ts<o^ffi-eti. in 4 (A) d 

^«fc-9tC Sl^-^WCi^^-^M 1 , M 2 
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7M 1 *A:C4M2cOl>-r*i^— ^4lti0i"nef. ^<*0 7 

■rncf. ^co^-^wojiiffloiBiiic^-r^ieiese^ 

Sthx§£ 0 *ll*^Kt-*5tf*ffi«sHIJ7?l±. 
7M1. M2^S^Itit^-i(a^ 7-^W±' 

0' 0>7-- 

10 -rfrtcom&oiztt-t&irnm (x. y) iixiBHteM 

[0 0 2 1 ] :©7-^M 1 , M 2<7){4M^>^:§$ti> 
7-^WSt:i^^nri^ 0 fc*>\ 7-^Ml, M2 
tf>{£Bl±. 7-^W^0' *47-?Ml, M2(7) 

(Oi:i-^ 0 0]*lf. 1 coffiBti. 114 (B) tc 

?sf (xm 1 , y m 1 ) ^j:^ra-rc^*<-e§^. * 

7M 1 offig (v-^ftf 1 ) . ^tf)-7-7 M 1 <0W3$l 
20 1 Bg) , 7-^M2©fil (v-7{£H 

2) . fW7-^M 2 0>ififl (v-7 2 itS) . St/flS 

7fiS 1 . "7-7 1 itS. 7-^fii2 , -7-7 2 E 
S. R^HSWBSWK*. B^tHBfflWfcttfW-*. 
[ 0 0 2 2] te-&»7tt. ROM 7 b(c|B1t$n^V7 
h')iT7 , or7Al:I-?VTCPU7 a^fflSSrJIff 
-r^^^tcj:^. ADX7'a 7*7 AfBttSP 5 KfBffi£ n^c 
*DX7'n 7*7 A t B«ft$MfSfBi£SB 9 (clBffiS ti^c® 

[0 0 2 3] IH5CC^-rcfc-9(c, ffia«:|}BJ&-ro^*S'& 
»7li> S 1 (StiX-r y7*^r^-r : J^TI°Hi) 

(crd 6 ic^j7fs-T^iaX7"a 7'v a— Kft^BBt: C R 
T7 lCfef^o c:(*0SDX7 # n7' J 7A— ***BB"e 
Ci. iDl7'a 7*7 A!B«SP 5 iCfBlf * *X^#«*nX"/a 
7*7A^^^^^^^7 , a7*7AS^- < h#*DX7'a7* 
7 A^WIC"*-* 7- 7 oSMtft-r X<t «: J*JC«ltfc 

40 ;U 5 1 cdTI-C47'd T'7 A#^-MtRpIls5 5 3 #gUf>2 
ti. f-7'^5 l i:^$nfc7 , D^7Af^rt/?Tl 

[0 0 2 4 ] iK< S 3-eti. C<7)<i:-9^A^{c 

^^TiDX7'a7^7^^iltR$n/c:^g^S:*y»rL. S 
^^tlTC^^ttntf (S 3 : NO) , SlM£ffLTAD 

irn^^^^n^i (S3 : YES) , MilCi 
S5^||fl> *U5-tZ>£ift9m:Wt*&'r. NVRA 
50 M7d(^ti. B7CW/T«J:^:, 70/7^^: 
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£ 0 f CT\ S 5 <D&mT~l$^ Z(Dt--7)IS 1 ICSo* 
7'n?*7A#^iRfSi£5 3^coA^tcJ:-pTil^ 

[0 0 2 5] m< S 7T-Ci. S 5i^Ttt^tb^tl/c^ 

<D±.?nzwi ^ntmmmm* * \z & &wm\m*. 

tf>-f*im(x. y) tlelfcSe <h£SlthU 7-?WO 
ieacK^^ffi^ffiiE^^T-9C0T^^ o S 9T*Ci. 
±IBiHR£ *l/cflQX7'n ^7 A £flPX7*a /7 AfBltSfl 

c7)HtT £ ifclfflSP 3 iztHm L . - 0 £Gt3 £ 
£*T-r-£>o COS go&SUi^T. ±IBffi*i*SlE£*D 
q*L?c±iB*0X7*a?*7AKS^£. iSOWlWl IC 

[0026] \>x±<r>tomz&*)^ ^mMmm<omMM 
rjpX7'a ^7 a ^r^-rncf . ^(Dmny'u 7=r A (C 

[0 0 2 7] i/c. *S^SP7T*ti. |II^Lfc^ffitf>;U- 

6 1 #ER3 ftfcB 7 OB«ft&flm?KM»l9:£Bffi*:Si 
7f>-f ^:i:^f^, HI 3 0>B«tt»J1t$Kl9:SBM ^ * 

a>ws*tt* ^Twmmmmzm& 9 (ctam^ n^f 

-7*;M 1 ifl^Itefc**. i.fc. B7 

□ y ^ A £ BAfHWim £ «)*tJSM«S:»£ L, T N V R 
AM 7 d(cIBit$n/cx-7';u6 l^M^ui:^ 

[0 0 2 8] z<Dtz&^ B«ltffl]1«ffiB8Jl!9:Sliffi(-ck 
oTSDX7'n /7 t«>»l£H««:«1E 
■mtf. [?|L:jDX7'a^7A{CctoT2fflm±C0 7- 
^Wtc(l]«c7)iDX£Jfe^ii^Cct. S»lc±ia2«SKl 
±cD7-?W&aoXt-&££#T*££ 0 -fftfct*. 7- 
^WW^H(c/SUTmM^iDX7'a^7A(c^-r^* 
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^t&#ffi5£ftT^O7-?<0v-?M i . M2<Dft:g 
[ 0 0 2 9] fcfc. ±&nM<Dftmizis^x, S 5 

■3wi»tt-aflHW»*ai l«hcc.- s i <D&m&mmw 

S 9^S^7 B a^vA|lffMiltC, *rft^' 
ntBMS L > XfB^&MJISriBffi L/"cROM 7 b 0>!att*ltt 
10 StZ-tOteHtUff-r <£> C P U 7 a *\ BfltfKNflHHR 

P U 7 a #tB3£#&fc*BS U S¥ L < tt % gj#OB®(- 
Hh>^P«^B#thS'J1t«i9:^¥IS(c. »*a>BffitcH 

Id. ROM7b*<«*«4IB«OiB««M*(c % NVRA 

m 7 d*<»*«5i5ttoia««#(^ *n-rn«a-r 

20 <£>o 

[0 0 3 01 BUb. HflK«ft*Sfc©«IM:*CfT*aW 
C±\ B«ltffl'JW«i: LTtia^^/^y-^SrSffl-r-S 

Eo^iT^^tut^) . -e^7-^x^ (as 

[0 0 3 1 ] 7- <^n/cv-7£){i 

v-^oKRJS. ±!Bv-^coJ5S. i/cCi±ie7-^ 

«Tja^*rflBflfl3t«^/^ y - 9i±, mmmuz <t ^ 7 

40 T. CCOJ#^, 7-7 KS*6TXffiKSDX£fife-f C <h ^ 
[0 0 3 2 ] ttfc. ■««-a**A«±E/<^^-*©* 

}£^T(i. 7-7(cStiE6S(cJ0X£*fe-rc 
t^T't^o /N7^-^(7)MA^<1:, 
S*<i£T L^O, iDX7*n 7*7 A ^ 7 - 9 OB 

2(7)fil, v-?M 1 . M2^|$ (fig) . ^^'7 
50 -^W«rJH&-maW*K«>**MH-Slfll«fc LT^ffl 
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[0033] mz^ m*m4 ttzi,tsBm<o&mm*t 

LTC±. ROM. RAMffflf.fO|i, a*OJTM## 
it>n4. 0iR(;f, CD-ROM. 7D7ff-fX?f 

^otu^. wc, Men 5 i5®<oi5«<«^, m 

Atfl3 7<7)f--7';u6 1 £fBtgLfcIE1SSM*ti, ®{ift 
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m 5 1 ±iBioxra ^ ^ i*w&&mmm.&'£%i><ofiik 

[0 6 ] ±Eftfraj»«BK:*itt*inl"/a ^7 A— 

[07]' ±i2Sfii^Ji»^a{cfct7 zmmrmmmmm. 
mimm * a-r 1^0 t* * . 
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